Osteoporosis remains a major global public health concern. A good knowledge and awareness of a disease are pre-requisites for success of preventive measures, modifications in life styles and treatment adherence.Previously, various studies to evaluate knowledge of osteoporosis in different populations have been conducted. Most of these studies assumed that as knowledge regarding a disease increases, attitudes and practices of preventive measures towards that disease change positively. Aim of the article is to review all published articles based on knowledge assessment in different community population and to correlate level of knowledge with significant demographic factors as well as practice of preventive behaviors. The most significant factor that showed direct relation with knowledge of osteoporosis was level of education while most of the studies revealed a weak association between knowledge of osteoporosis and practice of preventive behaviors. In order to evaluate knowledge and practices regarding osteoporosis, a single validated questionnaire should be developed by well-established organizations working for osteoporosis. Secondly factors, other than knowledge, that could affect attitude and practices should be figured out. Focusing on those factors, appropriate multidisciplinary programs to enhance knowledge of osteoporosis in different community populations should be developed.
A literature search was undertaken to review the studies that demonstrate knowledge, health beliefs and practices towards osteoporosis in general population. Science Direct, Google Scholar, Springerlink& Ebscohost were used as search engines to identify relevant literature. Both free text and MeSH headings comprising key words like knowledge/ awareness, osteoporosis, evaluation, community, general population, KAP etc. were used as research strategy. This produced a list of more than 750 articles. These articles were than individually screened for relevancy according to inclusion criteria. Efforts were made to find full text of all references that appeared relevant, even then a few paper were unable to access.
The search strategy focused on cross-sectional and cohort studies. Studies utilizing population based surveys were also included.
Inclusion criteria:
Studies that evaluate knowledge & health beliefs of osteoporosis in different community populations and were published from 2000 and onward in English language were included. Due to large number of studies,research studies that have been published since 2007 (five year review) are only summarized in Table 1 . Studies which do not provide data on evaluation of knowledge and health beliefs of osteoporosis were excluded.
Quality assessment:
Because of varied nature of studies, there are no accepted appropriate criteria for quality assessment of studies included in this review but specific aspects of quality were considered potentially important. Therefore, these aspects were extracted and summarized for each study. These included study population characteristics, study location, sample size, methodology used and quantitative interpretation of study results. 
Synthesis:
A statistical synthesis of all the studies included in this review was not considered appropriate. The reason being heterogeneity of the studies in terms of design, study location, methodology and interpretation of results. Instead, a narrative and tabular overview of studies is presented in current paper.
After systemic review of studies, mean knowledge score of each study population was analyzed to determine level of osteoporosis awareness in different study populations. Following this level of knowledge was associated with practice of preventive behaviors. Relationship between demographic factors e.g. age, level of education, gender etc. and knowledge of osteoporosis was assessed.
RESULTS
Thirty studies that met the inclusion criteria of evaluating awareness of osteoporosis in community population were identified after literature review.
Study location:
The studies in this review are from diverse geographical locations. Majority of studies are from Canada, South-East Asia, Middle East, USA and U.K while only one study from each country like Taiwan, New Zealand, Ireland, Brazil and Turkey.
Methodology:Most of the studies included in this review used a self-design questionnaire (with prior validity and reliability) for assessing knowledge of osteoporosis. Some studies evaluate knowledge by means of interviews either face to face [16, 17, 24] .or via telephone [28] .
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Journal of Applied Pharmacy (ISSN 19204159) ; www.japharmacy.com Knowledge about osteoporosis:Study population that had heard about osteoporosis varies significantly from one study to another. In majority of studies, greater than 70% of population had heard about osteoporosis [9, 12, 22, 26] . While some studies have shown that less than 60% of population was aware with osteoporosis [23, 25] . A complete unfamiliarity with the term osteoporosis was shown by small number of population in a few studies. [13, 20, 21] Attitude towards osteoporosis: Individual's perceived susceptibility of suffering from osteoporosis was quite low in majority of studies [12, 13, 22] whereas a high susceptibility of becoming a victim of this disease was only shown by one study in this review. [26] The perceived low susceptibility of osteoporosis by community may be result of lack of perceived awareness of osteoporosis as a serious disease. [13, 16] .
Awareness on risk factors: General lack of awareness on risk factors was identified by various studies. [19, 21, 28] Lack of exercise and low calcium intake were the risk factors that were identified by majority of study population [13,23,] while the least recognized risk factor was family history of osteoporosis i.e. genetics [23] .
Source of information: Majority identified media followed by physicians as their source of information. [9, 11, 26, 27] .
Socio-demographic factors:
Studies have shown that knowledge of osteoporosis is significantly associated with level of education [10, 17, 24] and age. Some studies suggest that as age increases level of knowledge on osteoporosis increases [14, 19] while others contradict this and state that increase knowledge on osteoporosis is associated with younger age. [16, 17, 23] .Two studies in this review included both men and women from community. Both studies concluded that as compare to men, women showed better knowledge and increased susceptibility towards osteoporosis. [11] .
Relationship between knowledge and practice: In the past a relationship between knowledge of osteoporosis and practice of preventive behaviors has been established. However, most of the studies in this review showed a weak relationship between knowledge of a disease and practice of preventive measures. [12, 18, 29] .
Three studies in this review recruited health care professionals. [19, 22] The questionnaire used for assessing health care professionals knowledge differ from different questionnaires used for evaluating general population knowledge in following aspects: prevalence, Identification of bone mineral density ( BMD) and recommended daily amounts of calcium and vitamin D, diagnosis and treatment. Results showed general lack of awareness of osteoporosis in nurses. Only area in which maximum score was achieved was identification of preventive measures. [19] Compare to nurses, Pharmacists showed significantly high knowledge on all aspects of osteoporosis. [22] .
DISCUSSION
General awareness pertaining to osteoporosis knowledge, risk factors, preventive measures, personnel susceptibility and life style practices was evaluated in different community populations in this review.
Result of the present review showed that irrespective of age, level of education had a significant association with knowledge of osteoporosis. Women with high level of education were more aware about osteoporosis in all aspects, though a general lack of awareness with respect to risk factors was identified by majority of studies. Findings of the present review suggest that there is a weak relationship between knowledge, beliefs and practices regarding osteoporosis in general population. Although these results may be discouraging but can be expected. [6] Previously it has been suggested by various health models that although knowledge may be a necessary component of attitude and practices towards health but knowledge alone cannot result in behavioral changes. [32, 33] .In case of osteoporosis, various possibilities that explain the weak relationship of knowledge, attitude and practices have been figured out. These possibilities are asymptomatic nature of disease until adverse event occurs, perception of osteoporosis as an irreversible normal aging process, reluctance for bone scanning due to radiation and perceived health risks. Moreover, various cultural and religious beliefs that can effect individual's perception of disease and practice of preventive behaviors should also be figured out.
In order to cope up with the current state of unawareness among community population, health care professionals from all fields should acknowledge seriousness of disease and pay attention on possibilities that explain weak link between knowledge, attitude and practices. Such possibilities that explain lack of relationship between knowledge and practices should be evaluated and specific awareness should be initiated in this aspect. Three studies in this review recruited health care professionals. [19, 22] The questionnaire used for assessing health care professionals knowledge differ from different questionnaires used for evaluating general population knowledge in following aspects: prevalence, Identification of bone mineral density ( BMD) and recommended daily amounts of calcium and vitamin D, diagnosis and treatment. Results showed general lack of awareness of osteoporosis in nurses. [19] Only area in which maximum score was achieved was identification of preventive measures. Compare to nurses, Pharmacists showed significantly high knowledge on all aspects of osteoporosis. [22] The main limitation of current review, as with all reviews, is the potential for publication bias. Although efforts were made to identify all relevant recent studies but due to heterogeneity of studies it was not possible to include all of them. Other limitation is the quality of studies included. In most studies self-design questionnaires have been used. The reliability and validity of such questionnaires are questionable. Secondly, scoring system adopted to score good, fair or poor knowledge was not mentioned in majority of papers. A well explained scoring system is very important for ensuring uniformity of results in different studies. The quality of current review could be enhanced if all the studies utilized a standard questionnaire for evaluating knowledge perceptions.
CONCLUSION
There is consistent evidence from number of studies, with different designs and diverse geographical areas, that there is lack of awareness regarding knowledge of osteoporosis in general population. All the studies included in this review concluded to intensify public education and health promotion campaigns to increase awareness in general population. The target of such campaigns should be all population irrespective of gender and age. As level of education is positively associated with knowledge of osteoporosis, importance of education
